Structure of an exophthalmos-producing factor derived from thyrotropin by partial pepsin digestion.
Previously reported experiments (Winand, R.J., and Kohn, L.D. (1970) J. Biol. Chem. 245, 967-975; Kohn, L.D., and Winand, R.J. (1971) J. Biol. Chem 246, 6570-6575) have demonstrated that partial pepsin digestion of bovine thyrotropin preparation yields a fragment of the thyrotropin molecule which is exophthalmogenic but has negligible or no thyroid-stimulating activity. In the present report this exophthalmogenic derivative of the thyrotropin molecule is shown to contain two major polypeptide components with approximate molecular weights of 14,000 and 6,000. Amino acid analyses, carbohydrate analyses, and tryptic digestion experiments indicate that this exophthalmogenic factor is composed of an intact or nearly intact beta subunit of thyrotropin and an NH2-terminal fragment of the alpha subunit of thyrotropin. Neither polypeptide component of the exophthalmogenic factor has the in vivo exophthalmogenic activity of the intact structure. In vitro the intact exophthalmogenic derivative of the thyrotropin molecule can bind to the thyrotropin receptor on thyroid membranes less efficiently than thyrotropin but significantly better than either its own polypeptide components or the alpha or beta subunits of thyrotropin. The exophthalmogenic factor and its parent thyrotropin molecule can stimulate adenylate cyclase activity in retro-orbital tissue membranes from guinea pigs, a mammalian model of exophthalmos; its polypeptide components have little or no such activity.